ABSTRACT BACKGROUND
Liver disease related to alcohol consumption fits into one of the three categories: fatty liver, alcoholic hepatitis, or cirrhosis. Liver is the major alcohol processing organ. Chronic heavy drinking induces liver injury and results in ALD, even irreversible alcoholic liver cirrhosis [1] . It remains one of the most common causes of chronic liver disease [2] . Approximately 10-35% heavy drinkers develop alcoholic hepatitis and 10-20% develop cirrhosis [3] .
Most of the alcohol, a person drinks is eventually broken down by liver and products generated are more toxic than alcohol itself. A group of metabolic Pinky Garg, Saroj Choudhary, Montosh Chakraborty, Karthikeyan P. INDICES OF OXIDATIVE STRESS AND LIVER INJURY IN ALCOHOLIC LIVER DISEASE.
These include vitamin C, glutathione peroxidase, superoxide dismutase (SD), and catalase [14] . Glutathione is produced in the human liver and plays a key role in intermediary metabolism, immune response and health, though many of its mechanisms and much of its behavior await further medical understanding. Glutathione is found in two forms, a monomer that is a single molecule of the protein, and a dimmer that is two of the single molecules joined together. The monomer is called reduced glutathione, while the dimer is also called oxidized glutathione. The monomer is the active form of glutathione. Oxidized glutathione is broken down to the single molecule by an enzyme called glutathione reductase [15] . The present study was planned to see oxidative stress in patients of ALD in socioeconomic belt of Amritsar, Punjab. Antioxidants are likely to provide beneficial effects on hepatocytes via desensitization against oxidant stress while inhibiting primary mechanism for expression of pro-inflammatory and cytotoxic mediators.
MATERIALS AND METHODS
products called free radicals can damage liver cells and promote inflammation. The body's natural defense against free radicals (e.g. antioxidants) can be inhibited by alcohol consumption leading to liver damage [4] . It also activates hepatic macrophages that produce cytokines which induces mitochondria to increase production of ROS. This oxidative stress promotes liver cell necrosis and apoptosis which are exaggerated in the alcoholic who is deficient in antioxidants such as glutathione and vit E [5] [6] . The primary factors involved in the development of ALD are acetaldehyde, oxidative stress, hypoxia, membrane changes and the immune response [7] . Hepatocytes are the site of ethanol oxidation and ethanol induced injury. Free radicals have a very short half-life, which makes them very hard to measure in the laboratory. Radicals can be measured using electron spin resonance and spin trapping methods. A commonly used alternate approach measures markers of free radicals rather than the actual radical. When a fatty acid is peroxidized it is broken down into aldehydes, which are excreted. Aldehydes such as thiobarbituric acid reacting substances (TBARS) have been widely accepted as a general marker of free radical production [8] . The most commonly measured TBARS is malondialdehyde (MDA) [9] .This compound is a reactive aldehyde and is one of the many reactive electrophile species that cause toxic stress in cells and form covalent protein adducts which are referred to as advance lipoxidation end products (ALE), in analogy to advanced glycation end-products (AGE) [10] . The production of this aldehyde is used as a biomarker to measure the level of oxidative stress in an organism [11, 12] . Antioxidants are formed within the body and can also be extracted from the food humans eat such as fruits, vegetables, seeds, nuts, meats, and oil. There are two lines of antioxidant defense within the cell. The first line, found in the fat-soluble cellular membrane consists of vitamin E, beta-carotene, and coenzyme Q [13] . Of these, vitamin E is considered the most potent chain breaking antioxidant within the membrane of the cell. Inside the cell water soluble antioxidant scavengers are present.
Study design: It was a case control prospective study. The patients and the controls were screened for Malondialdehyde (MDA), reduced Glutathione (GSH), Aminotransferases (AST, ALT) and gammaglutamyl transpeptidase (GGT) levels. Study group: The patients included in the study were nonsmokers and consuming alcohol for 10-20 years & suffering from Alcoholic liver disease attending the O.P.D and the wards of Medicine Department. 50 male patients in the age group of 40-70 years diagnosed on the basis of history, clinical symptoms and imaging studies were selected for the study. 50 normal healthy persons, age and sex matched not consuming alcohol from the same population served as control. The patients suffering from diabetes mellitus, malignancies, tuberculosis, hypertension, hepatitis, coronary artery disease and the patients taking antioxidant drugs were excluded from the study. Informed consent was procured from all of them for participation in the study and the study was approved by the ethics committee of the Medical College. 
RESULTS
The baseline characteristics of the patients (all males) are presented in Table 1 . It was seen that mean age in both cases and controls was nearly same and no significant difference in age was found. The liver function tests were normal in all the 50 non-alcoholics. Comparison of plasma MDA and GSH levels among alcoholics and nonalcoholics is shown in table 2. The statistical analysis revealed that the mean MDA levels were significantly higher among alcoholics in comparison with non-alcoholics (p<0.001) ( Table  2 ). The mean GSH levels were significantly higher in non-alcoholics compared to alcoholics (p<0.001).
In this study, the cases and controls were divided into 3 groups on the basis of age i.e. Group I, II, III. ALD was most predominant in the age group of 40-50 yrs. There were 28 patients in the Group I. When the levels of liver function tests, MDA and GSH in patients were compared in different age groups, the difference was statistically not significant (Table 3) . Figure 1 shows distribution of the cases into 2 groups on the basis of duration of alcohol consumption i.e. Group I, II. Group I included 24 cases having duration of alcohol consumption d"20 years. Group II included 26 cases having duration of alcohol consumption >20 years. Fig 2 compares relation of various markers discussed above with the duration of alcohol consumption in cases and it was observed that there was no significant variation in various parameters under study with duration of alcohol consumption(p=Not Significant). It may be due to different amount of alcohol intake, nutritional and comorbidity factors. 
DISCUSSION
Alcoholic beverages and the problems they engender have been familiar in human societies since the beginning of recorded history. Liver is of vital importance in intermediary metabolism and in the detoxification and elimination of toxic substances. Since ALD has no specific clinical features and no specific laboratory tests are available for it, its diagnosis is currently based on drinking history, related laboratory assessments and imaging. Certainly, liver biopsy is the gold standard for diagnosis of ALD [19] , but it is hard to use this invasive examination in this study. The Main aim of this study was to evaluate MDA and GSH in patients of ALD and to assess the utility of these parameters as markers of oxidative stress. In this study, the cases and controls were divided into 3 groups on the basis of age. ALD was most predominant in the age group of 40-50 yrs. Mean age of incidence of ALD was 51.38 ± 5.78 years in patients. It was seen that mean age in both cases and controls was nearly same and no significant difference in age was found.
In this study, we found that the difference in the levels of MDA in controls and patients was statistically highly significant with the level of MDA significantly higher in patients as compared to controls. The difference in the levels of GSH in controls and patients were statistically highly significant with the level of GSH significantly decreased in patients as compared to controls.
The observations were similar to findings of other investigators like V Dinu [20] and D M Vasudevan [21] . The difference in the levels of AST,ALT,GGT & AST/ALT ratio in controls and patients were statistically highly significant (p<o.ooo1) with the levels of all these parameters significantly increased in patients as compared to controls. These results were in accordance with S K DAS [22] , Irie et al [23] and Nalpas et al [24] . The prevalence of alcoholic liver disease is influenced by many factors including genetic and environmental factors; however the risk of liver disease increases with the quantity and duration of alcohol intake [25] . A significant negative correlation between MDA and GSH was found (p = 0.01), which clarifies that high lipid peroxidation depletes antioxidant CONCLUSION GSH. In the present study the cases were divided into 2 groups on the basis of duration of alcohol consumption. We compared levels of various markers discussed above with the duration of alcohol consumption in cases and it was observed that there was no significant variation in various parameters under study with duration of alcohol consumption. It may be due to different amount of alcohol intake, nutritional and comorbidity factors. The observations supported the findings of Shen et all [26] who found no significant dose response relation between daily alcohol intake and abnormal alcohol-related liver injury indicators as well as between duration of drinking and abnormal alcohol-related liver injury indicators. Monitoring GGT, AST and ALT in combination is a sensitive means of detecting severity of alcohol induced liver damage. Increased lipid peroxidation and depletion of reduced glutathione could occur as a consequence of free radical generation due to alcohol consumption. All these parameters in combinations may be useful indicator for identification and determination of severity of alcoholic liver diseases.
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The results of the study are suggestive of using serum MDA and Reduced GSH as novel markers for estimating alcohol induced oxidative stress which is compromising the AODS (antioxidant defense system) in the patients of ALD, causing liver injury in the early age of 40-50 yrs. It is safe to assume that the most practical means of preventing ALD and delaying its progression from fatty liver to cirrhosis liver, is to educate and increase awareness of large population about the benefits of consuming a diet rich in antioxidants. As apart from abstinence from alcohol, proper nutrition and supplementation of antioxidant are some of the therapeutic options. However, it would be useful to evaluate other aspects of the AODS which were not explored in the present study, such as the antioxidant vitamins, enzymes and also the liver regeneration markers during abstination.
